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Question 1 (Marks 20) 
 
(a) Find the Laplace transform of the following function: 
    tetf t 2sin)(                                                                                        (Marks 4) 
 
(b) Given the following function as: 
 








(i) Express this function in terms of unit step functions.                           (Marks 5) 
(ii) Find the Laplace transform of the function obtained in (i).                  (Marks 5) 
 
(c) Find the inverse Laplace transform of the following function: 
  









sF .                                                                     (Marks 6) 
 
 
Question 2 (Marks 20) 
(a) Find the Laplace transform of  tttf 4sin2cosh)(  .                                       (Marks 7) 
 
(b) Using Laplace transforms, solve the following differential equation: 
  tyy  9 ,  4)0(,0)0(  yy .                                           (Marks 7) 
 
(c) Using the concept of determining the inverse Laplace transform from the derivative of a 
 function, i.e., ( ))())((1 tftsFL  , find the Laplace transform of the following  
 function: 
           tte t sin
2
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Question 3 (Marks 20) 
(a) Determine the following convolution: 
           tt 2coscos  .                                                                                            (Marks 6) 
 
(b) Using the Laplace transformation, solve the following integral equation: 
 
                   
t
t
t tedeyety   

0
)(2)( .                                                         (Marks 7) 
 
(c) Using the method of Laplace transformation, solve the following set of first order 
 ODEs: 









,     .4)0(yand3)0( 21 y                              (Marks 7) 
 
Question 4 (Marks 20) 
(a) Verify if the function 22),( yxyxu   is a harmonic one. If yes then first find its 
harmonic conjugate ),( yxv and then find the analytic function ),(),()( yxivyxuzf  as 
a function of the complex variable z .                                                                 (Marks 7) 
 
(b) Evaluate the following complex line integral for C: a circle 2|| z  anticlockwise. 









.                                                                                   (Marks 6) 
 
(c) Find the value of the following integral for C: |z|  =1 anticlockwise: 






    .                                                                           (Marks 7) 
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Question 5 (Marks 20) 
(a) A pressure control apparatus contains 3 electronic tubes. The apparatus will not work 
unless all tubes are operative. If the probability of failure of each tube during some 
interval of time is 0.04, what is the corresponding probability of failure of the apparatus?  
                                                                                                                              (Marks 6) 
(b) Find the probability that none of the three bulbs in a traffic signal will have to be 
replaced during the first 1500 hours of operation if the lifetime X of a bulb is a random 
variable with density     25.13.06  xxf  when 1  x   2 and   0xf  otherwise, 
where x is measured in multiple of 1000 hours.                                  
                                                                                                                              (Marks 7) 
(c) A probability density function is given by   2kxxf   if 0   x   2 and 0 otherwise. Find 
k. Also find 1c  and 2c  such that the probabilities are obtained as   1.01  cXP  and 
  9.02  cXP .                                                                                                  (Marks 7) 
 
Question 6 (Marks 20) 
(a) Let p = 2% be the probability that a certain type of light bulb will fail in a 24-hour test. 
 Find the probability that a sign consisting of 15 such bulbs will burn 24 hours with no 
 bulb failures. Use both binomial and Poisson distributions and compare the results. 
                                                                                                                                          (Marks 6) 
(b) If the monthly machine repair and maintenance cost X in a certain factory is known to be 
 normal with mean $12000 and standard deviation $2000, what is the probability that the 
 repair cost for the next month will exceed the budgeted amount of $15000? 
                                                                                                                                          (Marks 7) 
(c) Find a 95% confidence interval for the percentage of cars on a certain highway that have 
 poorly adjusted brakes. Use a random sample of 500 cars that were stopped at a 
 roadblock on that highway, 87 of which had poorly adjusted brakes.                 (Marks 7) 























